The purpose of this study is to investigate the curative effect of the bronchoscope-guided interventional cryotherapy in the treatment of stenosis and obstruction of the airway, due to the advanced central lung cancer. A total of 20 cases of advanced central lung cancer were treated by 38 cycles of cryotherapy; the symptoms, as seen under the bronchoscope, were compared before and after treatment, so as to observe the curative effect. For all the subjects, there were the varying degrees of alleviation of cough, hemoptysis and dyspnea after treatment, disappearance of original obstructive pneumonia and pulmonary atelectasis, and the re-deoppilation of tracheal cavity.
Introduction
Those who died due to lung cancer rank highest (24.43%) in the total number of patients who died due to the malignant tumors in China. About three-quarters of the patients with lung cancer loose the opportunity of surgical resection during the keatment, while 30% of them will suffer from cough, hemoptysis, dyspnea and chest pain due to the blockage of trachea and bronchi by the tumors, imposing huge suffering on the patients, and seriously impacting on the patient's quality of life and survival. The continued development of the tracheal tumors, especially the big airway malignanttumor will lead to main bronchial obstruction,and even death due to the respiratory failure. In the most cases, obstructive malignant lesions in the main bronchi are unresectable. In order to alleviate the symptoms of these patients and improve their quality of life, 
Materials and Methods

SUbjects
We analyzed a total of 20 subjects, including fourteen males and six females; aged 32 to 81 years old with an average age of 65. All of these patients were diagnosed to suffer from lung cancer according to bronchoscope and pathological observation; among them are nineteen cases of non-small cell lung cancer (NSCLC) and one case of small cell lung cancer (SCLC). The sites of obstruction were as follows: trachea for six cases, eminence for one case, left principal bronchus for seven cases, right principal bronchus for three cases, right intermediate principal bronchus for two cases, and the superior lobe of left lung for one case. According to the 1988 International TNM Standards for Staging of Lung Cancer, sixteen cases were at stage IIlb while the other four were at stage IV.
All 20 subjects had varying degrees of dyspnea and hemoptysis, losing the chance of the surgical treatment. The blood gas analysis indicated that five subjects suffered from the significant hypoxemia, while sixteen cases had obstructive pneumonia.
Apparatus
The freezing therapeutic machine used was the homemade Kooland K300 cryoprobe. The endoscopes were the Olympus BF-1T240 electronic bronchoscope and the BF-1T40 bronchofibroscope.
Procedure
Preoperative fasting was carried out for 4 h. Intramuscular injection of 0.5 mg of atropine, nasal inoculation of 2% lignocaine plus 1% ephedrine, cricovocal membrane infusion of 5 ml of lignocaine, anesthesia of pharynx, larynx, trachea and bronchi with 2% lignocaine were done 30 min prior to operation. Before the implementation of cryotherapy, chest X-ray and CT of each patient should be reviewed to have a preliminary understanding of the nature, degree, and scope of endoluminal pathological changes, and moreover an electrocardiogram, pulmonary function, blood gas, and bleeding and clotting time, the four items of immunological test were examined for each patient, so as to give a comprehensive evaluation of the general condition of the patient. During the operation, oxygen was applied to the patients; and meanwhile electrocardiogram, the blood pressure, and oxygen saturation of the patients were monitored.
Once the operation was completed, the SUbjects returned to the hospital rooms and the tubes of those with the tracheal intubation were pulled out. Hemostatic and antibacterial drugs were used appropriately after operation.
After local or general anesthesia, propofol, fentanyl, sodium rhydroxybutyrate, and suxamethonium chloride were used for each patient, then the tracheal intubation was performed, and the bronchoscope was subsequently inserted orally into trachea and bronchi by the conventional method.
A comprehensive examination on trachea, bronchi, and lung was conducted to determine the diseased region. The secretion and hematocele on the surface of lesions were cleansed, so as to ensure full contact between the cryoprobe and the lesion. A 1.9 mm-in-diameter cryoprobe, chosen in advance, was disinfected with alcohol, and was then inserted thought the working channel of the bronchoscope. The metal end of the cryoprobe be more than 5 mm from the bronchoscope. The lesions were then frozen with the top or lateral wall of the cryoprobe. The metal end of the cryoprobe should be placed on the surface of lesions, or implanted in the depth of lesions, so as to achieve the best effect of all-around freezing. The foot switch was pressed to switch on for at least 2 min. Under the action of the cold effect, the tissue was whitened and dehydrated.
The foot switch was then released for 30 to 60 s, to let the frozen tissues thaw naturally. It would take 2.5 to 3 min to complete a freezethaw cycle. Depending on the size of the lesion, the freeze-thaw was undertaken at the edge of tumor; for larger lesions, several freezethaw sites could be set, until the whole visible part of the lesion was completely frozen. Then, by the freeze excision method, the foot switch was pressed to switch on for about 20 s, and the tumor tissue in the central region of the lesion was quickly taken out together with the bronchoscope; the above procedures were repeated several times until the tracheal cavity was thoroughly unobstructed.
About one week after the first stage of freezing, a follow up bronchoscopy was conducted. Accordingly, the effect of cryosurgery could be evaluated, and also the necrotic tissues, due to the action of freezing, would be cleansed. The cleanup could be carried out with 
Results
Reduction of tumor size and Improved Clinical Situations
The 20 subjects were subject to a total of 38 treatments. After the operation, white membrane-like or granulated ecrotic tissues were seen: and then removed by suction with the foreign body tweezer.
After the initial treatment, those without the immediate unobstruction of the airway received another two to 3 treatments; after that, there were varying degrees of unobstruction of the airway. Of the total 20 cases tested, ten had a marked effect, and nine were effective, while one was ineffective; the total effective rate was 95%. One week after the completion of the operation, the follow up brochoscopy indicated that two subjects enjoyed complete remission (CR); the .diameter of the trachea was nearly normal (Figure 1) , and the two subjects suffered primarily from limited endoluminal tumors, with a light infiltration of the surrounding tracheal walls.
For eight subjects (40%), the obstructive pneumonia and pulmonary atelectasis were well controlled (Figure 2 ). Nine subjects (45%) enjoyed partial remission (PR), and their tumors were accompanied by the obvious infiltration of the surrounding tracheal walls. Only one subject showed no remission (NR); after the freeZing and thawing of the big airway cancer tissues, the invasive obstruction could be seen at its distal ends. After the completion of treatment, nineteen cases (95%) showed CR plus PRo The symptoms showed varying degrees of improvements, and the most significantly alleviated symptoms were dyspnea and hemoptysis. 
Complica tions and adverse reactions
In a total of 38 case-times of treatment, all the subjects had a good tolerance, and no serious adverse reaction was observed ; serious complications, such as the perforation of the airway wall and hemorrhea, were not observed. Only a small portion of patients had decreased oxygen saturation, and this symptom was alleviated 2 -3 min post oxygen inhalation after termination of the operation. Currently, there are two types of bronchoscope , the rigid bronchoscope and the flexible bronchoscope . The former has a good attractive property, and is easy to use for the control of the airway, while the latter is easily to be inserted and can be used to observe the pathological changes in the distal end of the airway. The insertion of the rigid cryoprobe needs the rigid bronchoscope and general anesthesia, and pathological changes in the distal end of the upper pulmonary lobes are inaccessible .
In the present study,the small soft cryoprobe used is a novel technology for the treatment of endotracheal pathological changes by the bronchoscope-guided cryotherapy. This new generation of cryoprobe , under the gUide of the bronchoscope , is able to freeze to damage all the visible endotracheal pathological changes. This therapy avoids the risks brought by the use of the rigid bronchoscope ; it can quickly control and alleviate the patients' symptoms, and improve the lung function as well. It is a simple, effective minimally invasive surgical method. The flexible bronchoscope still has its great advantage; it is simple and safe to operate, without the need of general anesthesia, and can fulfill the various interventional operations, such as tracheal intubation, taking out foreign body, removing viscous secretion, and drug infusion. The flexible bronchoscope can also be used for electrocoagulation, laser burning, freezing, endoluminal radiotherapy and so on. Its disadvantages are that it is very difficult to control the intraoperative merging hemorrhage, and that it is insufficient to fulfill the complex surgery.
